Characterization of angiotensin II receptor subtypes in human glomeruli and mesangial cells.
This study was designed to identify the subtypes of angiotensin II (ANG II) receptors present on glomeruli and glomerular mesangial cells and establish their functional significance. Dup 753 and its metabolite EXP 3174, two nonpeptide ANG II-1 receptor (AT1) antagonists, displaced 125I-ANG II and its analogue 125I-[Sar1,Ala8]ANG II from their binding sites in rat and human glomeruli and cultured human mesangial cells, whereas CGP 42112 A and PD 123177, two ANG II-2 receptor (AT2) antagonists, exhibited little displacing activity. Dup 753 and EXP 3174 did not modify the dissociation constant (Kd) value but markedly decreased the number of sites of 125I-[Sar1,Ala8]ANG II binding. The addition of PD 123177 did not further inhibit binding when all AT1 sites were occupied by Dup 753. Binding was markedly reduced by dithiothreitol. EXP 3174 and Dup 753 inhibited the main biological functions of ANG II in mesangial cells including increases in intracellular calcium concentration, PGE2 production, and protein synthesis. PD 123177 was also active but at concentrations 1,000- to 10,000-fold greater than those of AT1 antagonists. These results indicate that 1) only AT1 receptors are present in glomeruli and glomerular mesangial cells; 2) these receptors mediate the functional responses to ANG II; 3) the nonpeptide AT1 antagonists behave as noncompetitive inhibitors; and 4) high concentrations of the nonpeptide AT2 antagonists can recognize AT1 sites.